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chestnut oak becomes a tree of economic consideration. There is
not 8o much hickory as in the oak forests of the central portion of
the state this group being represented chiefly by the pignut, white,
and some smallnut. Thesourwood becomes even more conspicuous
than in Davie and Guilford counties, and along the hollows and
northern slopes there is some yellow poplar, ash and northern
red oak.

These woods are in a far more uniform condition than those
lying to the eastward and are much less broken. There are
broad expanses of woods, formed of pine mixed with broad-leaf
trees, with the cover entire or somewhat broken, and dotted with
small groves of pure pine, either the short-leaf or the scrub, in
old fields ; or there are extensive areas of culled or coppiced
woodland adjacent to the farms and small towns.

Throughout some portions of the division cattle have been
excluded from the woodland for periods of from five to ten years,
but most parts are yet pastured. The forest floor is generally
poor, the underwood thin or entirely absent, and the cover of the
mature trees open.

The original forest is from 70 to 80 feet in height, though in
many places it will not be over 60 feet where the soils are thin
and poor, while in hollows and on cool slopes many trees will
measure over 100 feet in height. Considering the division as a
whole, the trees stand in relative abundance about in the follow-
ing order: short-leaf pine, scarlet oak, black oak, white oak,
sourwood, chestnut oak, post oak, Spanish oak, and white hickory.
These form considerably over three-fourths of the growth. Less
abundant and forming the larger portion of the remainder of the
growth are the dogwood, pignut, chestnut, black-jack oak, black
gum, and small-nut hickory, scrub pine, and red maple.

The culled woods show an increased proportion of young pine;
while scarlet oak, chestnut oak, and sourwood are increasing in
both culled and coppice woods, the scarlet oak more rapidly than
any other oak. Its young growth often forms thickets in the
open spaces where trees are removed in culling; and in coppiced
woodland it reproduces rapidly both by seedlings and stool-shoots.
It is chiefly on the drier sandy and rocky soils that the chestnut
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oak is spreading most ‘rapidly under culling, especially where the
cutting is heavy or where the woods are coppiced ; so that large
areas where fuel is regularly cut show a growth which has dete-
riorated, so that while it formerly consisted of mixed oaks and
hickory, now it is of scarcely other trees than the scarlet and
chestnut oaks. Both of these trees, however, are well-suited for
coppice-cutting on account of their rapid growth, vigorous sprout-
ing, and the long persistence of the stools.

The increase of the red maple in culled woods is also rapid.
Under the protection of the light shade so afforded maple seed-
lings can be found on all classes of soils from the driest to the
most moist. On the moister soils they seem to be incorporated
as & permanent part of the growth; but where the soils are dry
they grow more slowly and are overtopped by the oaks when
eight or ten inches in diameter, put up sprouts from around the
base of the trunk, the main stem becomes weakened and dies. In
like manner many seedlings of the yellow poplar appear; those
on the drier soils soon succumnb ; those on the moister persist for a
long time, if on a north slope even becoming large trees.
Black gum seedlings, which are frequent on the drier soils, con-
tinue to grow for many years, but the speciinens never become
more than small-sized trees. .

The regrowth in the old fields is uniformly pine, except in a
few local areas of compact red loams, where it may be red cedar
or scrubby broad-leaf trees as well as pine. The pine in old
fields is usually the short-leaf; but in some sections it is the scrub,
especially where adjacent to the mountains, or where thickets of
that pine occurred in the original growth, as along steep river
hills or the thin soils near granite knolls, the so-called ¢ flat-rocks.”
Less frequently white pine forms the old field growth, and then
only at the base of the mountains where mature trees of this
gpecies occur. Beneath pine regrowth of all kinds, unless the
cover is exceedingly heavy, sourwood, red maple and dogwood
appear.

MERCHANTABLE TIMBER OF WESTERN PIEDMONT PINE BELT.

The forests of the western pine belt now yield more timber than
those of any other part of the Piedmont plateau region, and

\
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exploitation is not so far advanced in them as elsewhere. There
are many mills sawing pine and soft woods in Wilkes and the
northern part of Alexander counties; mills cutting hardwoods at
Hickory, Morganton, Lenoir, Old Fort, Thermal Springs and at
other localities, while mills sawing pine are scattered through
the entire territory.

Several local tanneries obtain their bark supply, chiefly chest-
nut oak and white oak bark, from the immediate neighborhood,
but they have removed -only about one-half of the available
amount in the South mountains, and that in the Brushy moun-
tains and on the slopes of the Blue Ridge has yet scarcely been
touched. Thelargest tanneries are at Morganton and Wilkesboro.

The largest areas containing merchantable pine lie in Caldwell,
Burke, Alexander, Wilkes, and the northern parts of Cleveland
and Rutherford counties. Some white pine of a low gradé is fur-
nished by the counties lying along the base of the Blue Ridge.
It is locally used for bunilding material, but far the greater part of
the lumber manufactured is utilized in making shipping boxes
for local cotton and woolen mills. The northern pitch pine
occurs through here above an elevation of 1,300 feet, usually
growing with the short-leaf pine and distingnished from it under
the name of ¢ black pine”; and along the mountains, above an
elevation of 2,000 feet occur occasional specimens of the Table-
mountain pine, which finds its eastern limits on the rocky sum-
mits of King’s mountain in the southeast and the Sauratown moun-
tains in the northeast, though in the intervening territory between
these two mountains and the ridge of the Brushy and the South
mountains it is not known to occur. All of these pines afford
merchantable milling timber. The scrub pine is abundant on
the shallow soils of the mountains and along the Blue Ridge, fre-
quently forming small patches of unmixed growth. The milling
oak timber is the white, some Spanish, red and black oak ; there
is a great deal of white and chestnut oak tie-timber, but not so
much post oak as farther eastward, the scarlet oak largely taking
its place.

IMPROVEMENT OF THE FOREST.

These forests are capable of yielding short-leaf pine, which will
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on the best soils attain a height of 90 feet, and on the poorer a
height not exceeding 70 feet ; and many of the soils, on account
of their poorness, are much ‘more sunited for a growth of pine than
of more exacting broad-leaf trees. The white and chestnut oaks
grown on the crests of the hills will make trees large enough for
railway ties and tan-bark but scarcely larger; on the moister
upper slopes the black and white oaks attain sizes which make
them suitable for milling-timber ; on the cooler and moister lower
slopes the white oak, northern red oak-and yellow poplar attain
moderately large dimensions and forin good timber. The Spanish
oak generally reaches only a small size and is often defective;
and the same is true of the scarlet oak. Sonrwood large enough
to be of value commercially is usually defective. The white pine
will certainly do fairly well in a few localities along the western
limits of the division, and though at this low elevation it fails to
clear the stocks, at least in the forest specimnens, as it does at a
higher elevation, it is worthy of being protected on account of its
rapid growth. Thickets of pure growth will probably form
cleaner shafts than where single specimens appear in mixed woods.

‘The broad-leaf trees require such care as was indicated for
those of the compact red loams (p. 198). The white pine can be
treated in the same way as will be given for the groves of that
tree occurring in the high mountains (p. 218).

FORESTS OF THE MOUNTAIN REGION.

The differences in the character of the forests of the mountain
region are not determined so largely either by the kind of soil or
by the amount of moisture contained in it as are those of the
Piedmont platean and coastal region. Within short distances
among the mountains there are wide variations in elevation.
With increased elevation a rapid lowering of the average annual
temperature takes place, and a proportional shortening in the
growing-season ; increase in the rain-fall and relative humidity,
and a decrease in evaporation both directly from the soil and
through transpiration. The effect of these factors in limiting the
distribution of certain species is more evident than that of the
goils; though, between certain limits of elevation, changes in the
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character of the soil influence the kind of growth. It is doubt-
ful, however, if changes of soil in the larger mountain masses
above 5,000 feet elevation produce any change at all in the kind
ot trees, the number of species being limited to those whose hardi-
ness of crown or foliage and short growing-season render
capable of withstanding the sudden changes of temperature to
which they are subjected toward the summits of the higher moun-
tains. At high elevations certain trees are to be found hoth along
dry ridges and in cold swamps; the white and pitch pines and
black gum ; and, choosing less mnoticeable extremes of soil, are
the red oak, hemlock, beech, birches, and sugar maple.

The forests of the mountain region are separable into three
zones or belts lying at different elevations. These may be
described as follows: (1) The forests of the lower mountains: (2)
the forests of the higher mountains; (3) the forests of the moun-
tain summits. )

THE FORESTS OF THE LOWER MOUNTAINS.

The torests of the lower mountaing lie between 1,500 and 3,000
feet elevation. They occupy the eastern and southern slopes of
the Blue Ridge and its outlying spurs, and the minor chains ot the
Brushy and Sauratown mountains which penetrate or lie within
the Piedmont plateau region; and to the westward of the Blue
Ridge they occupy the hills and lower mountain slopes about to
the maximum elevation given above.

Oaks, white, chestnut, black, scarlet, red and shingle, with some
hickory, chiefly white, bitternut and rarely the shagbark and small-
nut, with the chestnut and occasionally dogwobd, are the chief
broad-leat trees. The pines are the short-leaf, pitch, Table moun.
tain, scrub (Jerzey) and the white. These form a story of vary.
ing density, but never constituting over one-halt of the trees,
slightly above the broad-leaf trees; or are coordinate with them
and fewer in number. As the quality of the soil improves, either
as regards fertility or constant proportion of woisture, and the indi-
vidual specimens composing the broad-leat element reach a larger
size, the pines becomne fewer in number, restricted in kind to those

attaining the greater size, the white and short-leaf, and are con-
14
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fined to the more rocky and shallow or sandy-soiled crests, and
eventually are crowded out; either because the broad-leaf trees.
overshade the mature light-loving pines, or because thecir shade
becomes too deep. for the growth of the young plant.

DISTINCTIVE GROWTH.,

The forests of the lower mountains approach in the character
of their economic trees those of the western gneisses of the Pied-
mont plateau. The pines, except the short-leaf and the scrub (Jer-
sey) are usually kinds which are not frequent in any part of the
Piedmont platean region; the chestnut oak becomes frequent; the
post oak and Spanish oak do not occur at all over the larger part
of the area; and the red oak, shingle oak, and chestnut oak become
conspicuouns and valuable trees.

The foreets of the lower mountaing are separable into three
divisions: (1) that in which the Table mountain and pitch pines
- are the dominant resinous trees ; (2) that in which the short-leaf,
pitch, and scrub pines are dominant ; (3) that in which the white
pine is the dominant tree.

TABLE MOUNTAIN PINE DIVISION.

The area in which the Table mountain and pitch pines are the
important pine timber trees embraces the eastern and southern
slopes of the Blue Ridge, with the outlying spurs, from Georgia to
Virginia, and the groups of the Brushy, South and Sauratown
mountains. With these pines is to be found the short-leat' pine,
which becomes more abundant as the elevation decreases and the
soil become deeper and less rugged. The slopes of this range are
steep: thesoils are shallow loams or sandy loams, eroding rapidly
under denudation, and, when cleared, restocking slowly on the ces-
sation of cultivation. The broad-leaf trees which are associated
with the pines are chiefly the scarlet and chestnut oaks and the
chestnut. These form alow, open growth, seldom exceeding fifty
or sixty feet in height. There is no underwood, and it is only
occasionally that young trees are found, and these are for the most
part stump or stool-shoots from trees the tops of which have been
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killed by the frequent fires which ravage these forests. Old trees,
particularly oaks and chestnuts, show many defects from these
fires, chiefly short and limby boles and hollows. Pasturing cattle
and ranging swine are regularly practiced ; firing is done to
improve the grass crop and secure young stool-shoots in the spring ;
and to clear off the litter before the fall of chestnuts and acorns
in the autumn. Locally, white pine occurs. Their boles, how-
ever, are short, limby and frequently defective, the heartwood
being subject to the attack ot Trametes pini, which caused defective
stocks. The Carolina hemlock, the bark of which possesses the
same tanning properties as that of the hemlock, is confined for
the most part to the eastern slope of the Blue Ridge. Locally
abundant, it is found at intervals along this mountain chain, to
the west of it on rugged cliffs along the north and south forks of
the Estatoe river in Mitchell county; the South Fork of New
river in Ashe county; the gorge of the Doe river; and in the
southeastern parts of Macon and Jackson counties, and in one
locality over forty miles to the east of this range, the Sauratown
mountains.

In the deep, narrow hollows which indent the eastern slopes of
the Blue Ridge, the black walnut grew more abnndantly and
reached a larger size than elsewhere in this State ; but it has been
largely removed, and there are now only a few small trees. Of
the locust, yellow poplar, and white oak which grew with it, only

. the white oak is still standing in large quantities. The timber in
the hollows, where there are few pines and but occasional hem-
locks, has been less damaged by fires than that of the drier and
more exposed slopes. Browsing cattle, however, have checked
the growth of most of the young broad-leaf trees.

MERCHANTABLE TIMBER OF THE TABLE MOUNTAIN PINE BELT.

There is now comparatively little merchantable timber lying
along the Blue Ridge. Locally there is white pine, and yellow
pine of several species sunitable for milling purposes; and in the
hollows some yellow poplar, white oak and chestnut suitable for
lamber. White oak and chestnut oak railway tie-timber is abun-
dant, and large quantities of white and chestnut oak tan bark are
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obtainable. Lumber mills obtaining their logs from these forests
are in operation at Lenoir and Hickory, and smaller mills else-
where. A tannery at Morganton depends on these forests largely
for its oak bark. Fires have damaged these forests more than
those of any other part of the State except the pine woods of the
southeastern counties.

The forests cover nearly the entire area. The farms are few
and confined almost entirely to the narrow alluvial bottoms; a
few clearings have been made on the more gentle slopes or broader
rounded crests. Some bottoms have beer permanently damaged
by washing during floods and the deposition of a heavy mud sedi-
ment on the surface of the loams. Old fields are seeded chiefly
by the short-leaf, scrub and northern pitch pines; less frequently
by the white. Sometimes they are all mixed. Such second
growth is, however, inconsiderable.

The forests are capable of producing pine—short-leaf, and some
white—together with chestnut oak on the slopes and crests ; while
walnut, yellow poplar, white oak and locust reach a large size in
the hollows.

IMPROVEMENT OF THE FORESTS.

A complete cessation of the present annual firing is necessary,
not only to insure the possibility of a vigorous stand of young
trees, but to afford protection to the standing stock. Pasturage
should not be permitted in such portions of thejforest as contain
young growth that can be injured. Hogs must be excluded after
seed-years of nut-bearing trees. As there is now very little mer-
chantable timber on the ridges, all management should have for
its object the improvement of the general condition of the forest,
regarding both density and preference for the more valuable kinds
of trees. Few of the trees on the ridges will form large merchant-
able stocks; their utilization extends only to small pine milling-
timber, oak railway ties,oak and Carolina hemlock tanbark, small
chestnut and locust timber for posts and construction.

The trees naturally growing here are light-demanding, except
the chestnut, the white oak and white pine, all of which will
endure some shade; the chestnut the deepest and the longest, the
white pine least and for the shortest time.



SHORT-LEAF AND PITCH PINE FORESTS. 213

The chestnut, chestnut oak and the white oak can be relied on
for reproduction from stump and stool-shoots, the chestnut sprount-
ing most vigorounsly and from the largest-sized stumps, and the
white oak least vigorously and from the smallest stumps. The
locust frequently sprouts from small stumps, also from suckers
under a thin cover.

SHORT-LEAF AND PITCH PINE FORESTS.

The area in which the short-leaf and pitch with the serub
(Jersey) pine are the dominant resinous trecs, embraces the basin
of the French Broad river in Buncombe and Madison counties,
the river-hills of the Swannanoa, those of the French Broad in Hen-
derson county, and the lower hills in Haywood, Swain, Jackson,
Macon, Cherokee and Graham counties, lying below an elevation
of 2,800 fect above sea level. The surface of this area is broken
" and rugged, the hills often steep, between them, along the rivers’
and smaller streams, lying narrow alluvial tracts. The lowest
elevations are found on the eroded slopes of the Asheville basin
and along the waters of the Little Tennessee river, where at the
lowest limits the altitude is not over 2,000 feet.

The upland soils are stiff, mostly even-grained loams, rarely
sandy. Although generally deep and derived from disintegration
in situ of gneiss, or, in Cherokee and Graham counties, slates,
they are, on the whole, not fertile ; those of the lowlands are rich
sedimentary loams with much vegetable matter along the smaller
streams; along the larger streams are loams similar to those on
the smaller ones, but more sandy and less fertile.

The hills erode rapidly on their shoulders when unprotected.
Old fields, however, are generally quickly seeded in native grasses,
which form a retentive turf, and after a longer time pines appear.

The short-leaf, pitch and scrub (Jersey) pines are the character-
istic conifurs. The broad-leat trees which grow with them are
chiefly the white, black, scarlet and chestnut oaks, chestnut, and
hickory. Of these the white oak is first in numbers and import-
ance. It forms from .1 to .5 of the entire forest, being most
abundant along the slopes; black oaks and pine superseding it
towards the crests; other broad-leaf trees toward the bottoms.
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The pines form from .1 to .3 of the forest, being in greatest
abundance in the Asheville basin and at the lower elevations.

CONDITION OF THE PINE FORESTS.

The short leaf and pitch pine forest covers a little more than
one-halt'of the area, and is largely of these pines mixed with broad-
leaf trees less than one-twentieth of the forest being pure pine
regrowth in old fields. It is divided chiefly among small farms.
On the uplands it is decidedly irregular, the cover broken by the
indiscriminate removal of mature trees, the young growth beneath
representing all ages. Where pastured and burned the forest floor
is poor aud the young growth not abundant. On the best soils
these trees attain an average height of from 60 to 80 feet: on the
poorer and along thé sandier crests from 50 to 70 feet, the pines
being the taller on the poorer soils but being overtopped or equaled
4n height by the broad-leaf trees in more fertile situations. The
density is generally less than three-fourths of what it should be,
natural reproduction being prevented by excessive and injudicious
Iumbering, pasturage, and burning. In many places the mature
pines have been largely removed, oaks taking their places, but
where there has been no burning many young pines are to be seen.
The milling poplar and oak have been largely removed; poplar,
from its shade-demanding requirements, the fact that the young
plants are eagerly songht for by browsing cattle, and the removal
to a great extent of the seed-bearing trees, is reproducing itself
only to a limited degree ; the chestnut, the white oak, black oak,
and scarlet oak more freely.

Where the woodland has been protected for a great many vears
the mature timber shows little damage from fires or the effects of
pasturing; there are only a few localities, however, where this is
the case. - Black oaks and chestnuts often have hollows from fires :
more rarely pines and white oak.

The merchantable timber still standing is chietly valuable as a
source of supply for the numerous farms to which the woodlapd is
attached and the small towns lying near them.

At present the forest is about exhausted, so far as the milling
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pine and yellow poplar is concerned. ak and chestnut, though
chiefly of a small size, are still to be obtained.

The forest is capable of yielding milling timber, fuel, railway
ties, and fencing, for most of which a local market can be found.

IMPROVEMENT OF THE FORESTS

Protection from fire and cattle should be afforded where this is
not already done. Defective trees, or those of inferior kinds,
which are interfering with young growth beneath them should be
removed. Proximity to farms will generally allow this to be done
as such wood can be made use of as fuel. The growth should be
allowed to thicken up to restore the humus and give the requisite
shade.

Most of the land here is too :broken to permit clean cuttings

‘without danger of great injury to the soil. Pure growth of pine,

on the gentler slopes could, however, be cut without danger o#
excessive washing. Naturally the forest requires selection e¢ut-
ting.

The pines and yellow poplar require reproduction in all cases
trom seed. To supply smaller wood for fuel and farin use most of
the broad leaf-trees can be reproduced from stool-shoots.

Fields are seeded by pines and to some extent by locust ; rarely
by nut-bearing trees. The yellow poplar will propagate in thin
woods on a damp soil as the seedlings require some shade. The
short-leat is the most valuable of the pines, and though at first
not the most rapid-growing, the Jersey or scrub out growing it,
should be protected at the expense of the others if it is intended
to permit the trees to reach a large size.

WHITE PINE FORESTS.

The woodland in which white pine is the dominant coniferouns
tree is not extensive, but lies in isolated, smnall bodies along the
crest, and southern and eastern slopes of the Blué Ridge, or on the
low hills on the west.

The most extensive forests containing white pine lie in the
southeastern part of Ashe county, extending, though interrupted,
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up the valley of the South Fork of New river into Watauga
county; in the upper valley of the Linville river in Mitchell
county ; in the valley of the French Broad river in Transylvania
county ; and in the southern parts of Macon and Jackson coun-
ties, at an elevation of 2,800 to 38,800 feet above sea level, exten-
sive forests seldom being found above the higher limit, or perfect
individual development attained below the lower. The total area
of white pine forest is not over 200,000 acres.

In a few places on the southern slope of the Blue Ridge, par-
ticularly along the headwaters of the Elk, Yadkin, and Roaring
rivers in Wilkes and McDowell counties, and the upper valley of
the Johus river, the white pine is associated with yellow pines as
well as with deciduous trees, but the trees are g‘enerally short-
boled and neither so large nor tall as those growing at a higher
elevation to the west of this range.

Single specimens or small.groups of trees are locally dispersed
in the broad-leat forests throughout the mouuntain counties
between the limits of altitude given above. Their value, how-
ever, is potential rather than actual, since, growing on -the thin-
soiled crests of ridges and failing to develop clear shafts, they lack
the essential requirements of timber trees ; but, as possible sources
for the dissemination of seed either in denuded land or in thinned
woodland, especially where pastured, their utility may become
great. Such groups of trees are to be found in Alleghany,
Madison, Haywood, and Graham counties, besides in portions of
other counties in which bodies of more compact growth occnr.

The white pine is generally associated with white, black, red,
and less often, scarlet and chestnut oaks, chestnut, and hickory,
when growing along the crests or flanks of rolling hills, on coarse,
often porous, gravelly, loamy soils; or less frequently with hem-
lock, sweet and yellow birch, red oak, and pitch pine along moist
or wet fluvial deposits on fertile, loamy =oils.

CONDITION OF THE WHITE PINE FORESTS.

In some localities these forests have been extensively culled or
lumbered ; in others, their integrity is as yet scarcely broken.
Where they have not been dismembered two groups of trees are
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represented : white pine, forming an upper group, from 100 to 150
feet in height, and usunally .1 to.3 of the growth ; beneath this,
a group of deciduous trees of varying height, but rarely over 90
or less than 70 feet, composed chiefly of white, black, and chest-
nut oak, and chestnut. Of these, white oak is the most abun-
dant.

Where lumbered they are irregular; occasional decrepit white
pines overtopping the deciduous growth, which, however, has
been cut into only locally ; but where around settlements both
pine and hardwoods have been culled the entire cover is broken
and thin.

One of the effects of pasturing forest lands is that while
young plauts of deciduous trees have been destroyed, pines have
increased ; but where burning is practiced, sourwood, scarlet oak,
white oak and other vigorous and free sprouters have propagated
most rapidly, while pines have diminished.

In a few places a heavy underwood of the great laurel, lese
¢ommonly of laurel (ivy), grows beneath the deciduous trees, form-
ing a thicket 10 to 15 feet in height, with many crooked stocks
rising from the same burly roots. Where this underwood is pres-
ent the deciduous growth above is usually more open, but brows-
ing cattle have inflicted less damage on young growth of tender-
leat species, and fires are less frequent; the humus i§ thick and
the =o0il unimpaired.

There are only few farms in the area of white pine forest;
probably less than 20 per cent. of the total acreage being under
cultivation. In Ashe and Watauga counties the forest is divided
chiefly among small farms; in Mitchell and Macon are large areas
thinly settled. On the farms the woodland has been more largely
culled and pastured, and its density will seldom be above two-
thirds of the normal condition.

A few groves of vigorous young pines have sprung up in the
fields from the self-sown seed of neighboring forest trees; but
such groves are not common. Young pines are increasing in the
woodland only to an inconsiderable extent. Much of the bottom
land on which this pine grows has already been deforested, and
it is probable that all of it will eventually he brought under
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cultivation, as the soil is of superior quality and stands tillage
better than that of the adjacent hills. The forests on the hills,
however, should be regarded as permanent, and care bestowed on
them accordingly.

Larger pines, being protected by their thick bark, are damaged
only to a slight extent by fires; young ones while the bark is yet
smooth are more readily scorched and injured and sometime
killed. Oaks and chestnuts show hollows from-the effects ofﬁres,
particularly along ridges and in dry woods.

MERCHANTABLE TIMBER OF THE WHITE PINE FORESTS

Extensive areas of unlumbered forest still exist in Transylvania,
Macon and Mitchell counties. Thestanding trees will yield fairly
good lumber, though it is seldom that over two cuts, 16 feet in
length, from which clear boards are obtainable, can be secured
from one tree. Smaller bodies yielding a larger proportion of
knotty timber are standing in Wilkes, McDowell, and Caldwell
counties. Lumbering is in progress in Mitchell, Caldwell, and
Wilkes counties.

IMPROVEMENT OF THE WHITE PINE FORESTS.

At the higher altitudes these tforests are capable of producing
pine milling timber of good quality, large chestnut and oak tim-
ber, ties and fencing. At present there is no local market. Below
2,000 feet the pines fail to clear their stocks and the growth is
slower, so that very little lumber free from knots can be made
from any trunk.

[n places where there is young growth, protection from fire and
cattle is imperative. Defective seed-bearing pines, which are not
seriously interfering with young growth, should be allowed to
remain as seed-trees, both in lumbering and where culling is
carried on. It is essential that the growth be maintained at the
fullest poesible density until the young pines have eleared them-
selves, as otherwise from their teudency towards perfect symme-
try in the development of most of the buds into limbs, the boles
will be limby and knotty. As the young trees require small grow-
ing-space, the crowns standing wmuch lateral compression and
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being to a certain extent shade-bearing, the density can scarcely
be too great until the trees reach the size of large poles. The rate
of height-growth is more rapid than that of any of the associated
species,averaging for the first fifty years over a foot of height-growth
a year; and for the first ten years nearly 18 inches a year, so
that the young trees quickly free themselves from the shade of
broad-leaf trees when growing with them. }

The white pine seeds many old fields, but not so quickly or
thoroughly as the short-leaf pine. In such groves of pure pine
the stand should be kept thick and should not be culled until the
height-growth is nade. If grown in pure wood, selection cutting
would best preserve the factorsof the locality, but there are many
places where clear c¢utting would be permissible. The proportion
of pine in wood mixed with broad-leaf trees can well be increased
to twice or even three times what it is at present, as it is the
most valuable tree growing on these gravelly hills. The pine
begins to seed in abundance when about forty or forty:five vears
old, and seed are borne abundantly once in 2 or 3 years.

THE FORESTS OF THE HIGHER MOUNTAINS.

These forests embrace all the woodland lying at an elevation
above that of the forests of the lower hills and below 5,000 feet.
The lower limit of their distribution is about 3,000 feet, but on
southern slopes, particularly along the Blne Ridge, the distinct-
ive character of the growth does not appear for several hundred
feet above this limit, following closely the isothermal with the
variation incidental to changes in moisture in the soil, depth of
soil, and its physical characters.

The greater part of the woodland of the counties of Alleghany,
Ashe, Watauga, Mitchell, and Yancey is so situated ; and in the
mountain region to the south of these counties, the woodland
lying around the base and on the slopes of the larger mountain
masses.

About one-third of the area originally ocecupied by these for-
ests is now under tillage or in meadow; the rest is more nearly
virgin than any other considerable extent of forest to be found in
this State. The situation, on steep slopes or rugged declivities,
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the distance from large waterways, and the inaccessibility of the
region to railways, has rendered i. impossible to economically
remove any but the most valuable timbers ; while difficulty of til-
lage, and the short growing-season have tended to prevent exten-
sive cultivation of those lands lying above 3,500 feet elevation.

SOIL8S OF THE HIGHER MOUNTAINS.

The soils are rather fine and even-grained loams, gray or red
in color, or black from organic ingredients; the loamy and gen-
erally stiffer sub-soils red or gray. Over the larger part of the
area they are derived from the decomposition, ¢n situ, of gneiss or
gneissic rocks or schists, and are sufliciently deep for tree-growth,
particularly along the lower slopes, where detritus washed from
above has accumulated or obscurely marked river terraces exist.

In portions of Cherokee and Graham counties, and locally else-
where, the soils derived fromslates, quartzite and metamorphosed
sandstones are shallower thmner and not so favorable to tree-
growth. The soils of the upper slopes are thinnest, the clayey
particles being more largely washed out, and are sometimes shal-
low. Those of the sedimentary bottoms are more loamy and
coarser, with more organic constituents and less clayey, sometimes
underlaid by pipe clay, and ill-drained. The soils of the lowel
slopes are generally deep and are the most clayey.

FOREST TREES OF THE HIGHER MOUNTAINS.

The forests of the high mountains may be divided into (1) those
lying on the crests, and on the slopes facing the south, and (2)
those of the north slopes and hollows, and along the bottomn lands.
The soils of south hill-sides are drier and are thinner than those
on slopes with a northerly aspect, and the amount of light and
heat is greater than is secured on hill-sides with equal inclination
to the north, and the trees are consequently of more light-demand-
ing kinds.

The trees occurring on the slopes facing the north and in the
hollows are: hemlock, birches, maples, beech, chestnut, red oak,
white oak, great laurel, yellow poplar, white ash, cncumber,
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buckeye. The characteristic trees which are to be found
on the northern slopes and hollows are: hemlock, great laurel,
sweet birch, yellow birch. (Plate XXIII.) A

On the sonthern slopes and along the gravelly crests of the hills
the growth is less varied, being largely composed of chestnut,
white oak, red oak, black oak, and chestnut oak. The forest on
southern slopes is less dense than on northern and the trees are
smaller. '

CONDITION OF THE FORESTS.

The cover of these forests has scarcely been broken, the tops of
the trees presenting a nearly uniform surface throughout, the
crowns closely interlocking and forming a dense shade. Beneath
them is a good floor, usually free from grass and weeds and gen-
erally with a deep humus.

On the best soils along the lower slopes and bottoms the torests
attain an average height of from 90 to 120 feet, with clear shafts of
60 to 90 feet, bearing narrow crowns. On the poorer and thinner
soils, particularly towards the upper slopes, the forests become
low and less dense, the cover often thin and open, the boles of the
trees shorter, generally crooked and knotty, bearing great spread-
ing crowns. . .

In very many places there are two groups of trees represented
in the forest: a dominant arborescent growth of large trees varied
as to species and forming the commercially valuable timbers;
beneath them a group of evergreen shrubs or under-trees, often of
great density, formed of the great rhododendron and laurel. In
most places there is present a vigorous young growth of the domi-
nant group of trees if they are shade-bearing species: beech,
birch, and hemlock on the wetter soils ; sugar maple and occasion-
ally red oak on the drier, the young growth forming thickets,
sometimes of pure growth, beneath the parent trees; but where
the cover has been broken by trees being removed in lumbering
or by windfalls, irregular thickets of light-loving species spring
up: chestnut, cncumber tree, yellow poplar, white ash, white and
red oaks, which can endure a deep shade only for a short time.

Browsing cattle have damaged young growth to a great extent,
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especially snch kinds as will not endure, beneath the shade of
other trees, repeated cropping: yellow poplar, white ash and
oak ; sugar maple and beech to a less degree. In many places
about fallen trees and the openings made in lumbering, where
there would be a heavy young stand, cattle have prevented its
growth until thickets of brambles have sprung up within which
young seedling trees find protection.

Forest fires have inflicted only slight injury either to standing
timber or to young growth on the northern slopes, as the damp
or fresh hunus does not readily carry fire, but on the south sides
much timber has been damaged.

MERCHANTABLE TIMBER OF THE HIGHER MOUNTAINS.

Merchantable trees of walnut and cherry, which have been
much sought after for cabinet-making have been nearly all
removed. Occasionally large trees of the former kind are to be
found, and a few small boaies of, the latter still exist upon the
higher mountaine. Yellow "poplar and cncumber-tree, being the
chief huilding materials of the region, have largelv been removed ;
large bodies are etill to be found, however, intact, particularly in
Yancey, Mitchell, and Transylvania counties, and smaller ones in
many other places in the mountains. Floating timbers, white
pine, yellow poplar, ash and chestnnt have been largely removed
from the lower valley of the French Broad to supply mills at
Asheville. Oak has been cut nowhere except for local use. The
Little Tennessee river and its tributaries have had much of the float-
ing timber removed from them near the water courses. Hemlock
has been cut only around Cranberry and adjacent to some of the
larger water courses. Ash has been generally removed wher-
ever means of transportation were available. Birch, except
curly yellow birch, has never been Inmbered, and the same is true
of maple, beech, and lin (basswood).

Chestnut hae been locally removed. Around all settlements
and farming communities a great portion of the oak, chestnut and
poplar has been removed, and the forests are much broken.

FOREST INDUSTRIES OF THE MOUNTAIN REGION.

There are mills sawing lumber at Linville, Cranberry, Asheville
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and Hot Springs and small ones along and near the railways. The
Watauga, Toe, Little Tennessee river and its tributaries afford
transportation, the timber going tp various places in East Ten-
nessee, chiefly, though, tc Knoxville. Hemlock is barked aronnd
‘Cranberry for tanneries at Elizabethton, Tenn., and chestnut oak
is barked around Asheville for local tanneries. No use is made
of the hemlock stocks after they have been barked; the oak is
converted into cordwood and sold for fuel. Walnut, curly ash
and curly birch are shipped in the log to veneering factories. The
best quality of yellow poplar, ash, and oak timber from here goes
chiefly to Philadelphia and Cincinnati, and other inland points,
sawn in 8 to 12 inch squares. Locust pins are manufactured at
Bryson City, Waynesville and other places. Only a few staves
are made and not many white oak railway ties are produced.

In the more remote districts birch oil (02l of wintergreen) from
the sweet birch is distilled in ¢rude home-made retorts, constructed
of wood, lined with clay and with metal bottoms. This was an
extensive and profitable industry until overproduction reduced
the price. The timber of trees thus barked is rarely used.

Among other smaller industries, which are carried on with
mote or less profit, are keeping bees, in sections where the sour-
wood, yellow poplar and lin are abundant, to utilize their flowers
for honey ; the eale of nuts from the native chestnut; and the
manutacture of syrup and sugar from the maples.

THE FORESTS OF THE MOUNTAIN SUMMITS.

The black spruce is the characteristic tree of these forests.
With it is generally associated the Carolina balsam, the lower
limit of which is about 300 feet above that of the black spruce.

The mountain ash (mountain sumach), striped and spiked
maples and wild red cherry are small broad-leaf trees which are
usually found growing, though not abundantly, with the balsam
and spruce.

These forests of sombre evergreens lie along the summits of the
highest mountains, seldom being found on peaks with an eleva-
tion of less than 5,500 feet above sea level. They cap the Grand-
father and the adjacent pinnacle of the Grandmother; encircle in
a great belt the rounded bald of the Roan; stretch along the



224 FORESTS OF NORTH CAROLINA.

numerous massive peaks of the Blacks from Bolen’s Pyramid to
the Pinnacle; lie on the top of Pisgah ; cover the crests and upper
slopes of the Great Smoky mguntains and the cross-chain of the
Balsams as a nearly continuous forest for a distance of almost
thirty miles, and crown the tops of the higher peaks of the south-
ern parts of Macon and Jackson counties. From their dark foliage
the Blacks and Great Smoky mountains derive their names, and
the Balsam mountains from the growth upon them. The lower
limits of the forests lie on an average above 5,000 feet above sea
level, or a little less. On north slopes, within deep and cool hol-
lows, they extend as low as 4,700 on the Grandfather mountain,
4,600 feet at the head of Caney river in the Blacks, and 4,500
feet at the head of Forney’s creek in the Great Smoky mountains,
while on bold south slopes, as occur in the Blacks and elsewhere,
the broad-leaf trees will often extend as high as 5,300 or 5,500
feet.
Commercially these forests are at present unimportant.
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